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Introduction
Household debt in Malaysia has been increasing rapidly in recent years, with the latest figure at RM940.4 billion (US$234 billion) or 87.9% of GDP in 2014 (Bank Negara Malaysia, 2015) . This debt is the highest among its neighboring countries including Indonesia, Thailand, and Singapore. Furthermore, the debt service ratio of 44.2% indicates that approximately half of the households' monthly income is used to service debt payments. As Malaysia strives to become a high-income nation, the country is grappling with the serious problem of a growing number of bankruptcy cases, particularly among the young. Meikeng (2014) from The Star reported that the number of bankruptcy cases in Malaysia has increased consistently from 13,238 cases in 2007 to 21,987 cases in 2013. There was a significant 12% increase in bankruptcy cases from 2012 (19,575 cases) to 2013 (21,987 cases). Furthermore, Chow (2015) from Reuters also reported that there has been a significant increase in bankruptcies among those under 35 years old. According to the Department of Insolvency, a total of 24,953 people below the age of 35 had filed for bank-
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ruptcy since 2010 (Carvalho & Hamdan, 2015) . In fact, approximately 47% of those between 18-35 years old are struggling financially and are living beyond their means, and 60 Malaysians are being declared bankrupt every day .
High household debt can weaken private consumption spending particularly during an economic downturn. The problem can be exacerbated in a high interest environment as it will affect the debt repayment abilities of individuals and households. Furthermore, studies have found that a financial crisis that is preceded by large household debts will result in more severe downturns as highly indebted households and individuals will become credit unworthy as lenders tighten their loan offerings. For example, Mian and Sufi (2011) found that one of the key characteristics of the 2007/08 financial crisis in the United States was preceded by one of the largest increases in household debt in the country's history. Similarly, Chmelar (2013) also observed that household debt has a strong impact on the macroeconomic stability, the robustness of growth and the depth of the recessions. Furthermore, the high household debt to income ratio in Malaysia, which is 146 percent, is comparable to that of the U.S.A and the U.K. However, in contrast to high income nations and developed countries, the lower income levels in Malaysia raises the question of households' financial sustainability. Furthermore, while the United States and European countries share the same concern of high household debt in their respective countries, another point of concern in the issue of high household debt in Malaysia is the heterogeneity of its distribution and the direction of borrowing. Approximately 80% of household debt is by households earning higher than average income (greater than RM3,000 or US$ 748), and 46.5% is by households earning above RM5,000 (US$1,247) per month. Furthermore, the leverage ratio for households earning less than RM3,000 (US$748) ranges from 4.4 to a high of 9.6 times their annual income; many of these households obtained their loans from non-bank institutions that are outside the regulatory and supervisory purview of the central bank (Hussein, 2013) . These statistics have attracted unwanted attention and raised concerns regarding the financial vulnerabilities of individuals and households in Malaysia.
Given the concerns about the increasing household debt, since 2010, the central bank of Malaysia has gradually implemented several micro-prudential measurements and introduced responsible financing guidelines for financial institutions. These new policies include changes such as raising the income eligibility requirements of credit card ownership, limiting the number of credit cards one can own, placing a ceiling on the credit limit of credit cards for cardholders with annual income less than RM36,000 (US$8977), and reducing the loan tenure for various loans (Bank Negara Malaysia, 2011a; 2011b) . With the implementation of these policies, household debt moderated slightly in 2014 but remains at a high level.
The slowdown in the economy, the higher cost of living and the implementation of the Goods Service This information is vital to ensure that effective educational campaigns for responsible financial management target the financially vulnerable group, and relevant intervention steps are taken to minimize the risk of bankruptcy among these individuals.
The remainder of this paper will be organized as follows: Section II provides the insights from the literature followed by a discussion on the data and model in section III. Section IV presents the descriptive analysis, while section V discusses the empirical results. The conclusion follows in section VI.
Insights from the Literature
In the existing studies, financial vulnerability or financial fragility is indicated by an inability to maintain expenses, an inability to confront unexpected expenses, and an indebtedness or a declining real household net www.ce.vizja.pl wealth to disposable income ratio (Anderloni, Bacchoicchi, & Vandone, 2012; Clercq, van Tonder, & van Aardt, 2015; Disney, Bridges, & Gathergood, 2008; Jappelli, Pagano, & Di Maggio, 2008) . In this paper, financial vulnerability is indicated not by a single measurement but is based on two indicators: the level of debt-to-income ratio and the level of emergency savings to cushion income shock. The former measures the extent of credit exposure, which reflects the existing vulnerability, while the latter measures the ability to cushion income shock, which reflects a potential vulnerability. This finding is particularly important given that nearly 50% of Malaysians' income is for debt repayment. Combining the two provides a more accurate reflection of an individual's overall financial vulnerability compared to using a single measurement, which is commonly used in existing studies on consumer indebtedness. A high debt-to-income ratio is susceptible to negative income shocks; in addition, if a consumer has weak financial preparedness for income shock, that consumer will be financially vulnerable.
The industry's rule of thumb for debt-to-income ratio is 30%, but the Credit Counselling and Debt Management Agency of Malaysia recommends the debt service ratio to be not more than 40%. Michelangeli and Pietrunti (2014) note that households with a debt-to-income ratio of above 30% are considered vulnerable. There are few studies on debt-to-income ratio per se, but studies of household indebtedness and financially constrained households are closest to it. Socio-economic factors such as income, age, education, home ownership, household structure, household net worth, financial portfolio, and regularity of income flows are widely considered in these studies, and various measurements are used to investigate the problem of indebtedness among individuals and households (Betti, Dourmashkin, Rossi, & Yin, 2007; Brunetti, Giardo, & Toricelli, 2016; Disney et al., 2008; Kempson, 2002) . Generally, it is found that younger households, home ownership, lower income, and lower education increase the probability of financial indebtedness.
Emergency savings or emergency funds are commonly referred to as financial holdings that are available to cover living expenses without drastically altering the household's standard of living in the event of an income shock (Johnson & Widdows, 1985) . There is debate on the adequate or minimum emergency funds that a household should have in the event of income disruption. The minimum adequacy is having funds equivalent to three months of living expenses; this is based on the average unemployment period of a worker (DeVaney, 1994; Garman & Forgue, 1997; Greninger, Hampton, Kitt, & Achacoso, 1996; Hanna & Wang, 1995) . Greninger et al. (1996) found strong consensus among financial planners and educators that liquid assets for emergencies should equal a minimum of two and half to three months of living expenses. However, the rule of thumb is that consumers should hold liquid assets sufficient to cover three to six months of living expenses as this is regarded as the average period of unemployment; a laid-off worker will be re-employed in three to six months (Johnson & Widdows, 1985) .
Age, years of education, marital status, ethnicity, number of dependents, and home ownership are commonly used socio-economic variables in the existing empirical studies on emergency fund holdings (inter alia, Bhargava & Lown, 2006; Chang, Hanna, & Fan, 1997; Chang & Huston, 1995; Chen & DeVaney, 2001; Hatcher, 2000; Worthington, 2004; 2005) . In summary, these studies found that older households, those with higher income and educational levels, and larger household sizes are more likely to maintain emergency fund holdings.
In recent years, in addition to socio-economic factors, studies of consumer credit have included the role of financial knowledge on consumer credit. This inclusion follows from studies that have shown that financial knowledge promotes better financial decision making.
For example, it has been found that those with greater financial knowledge are able to plan for retirement (Lusardi & Mitchell, 2007) , participate in the stock market (Kimball & Shumway, 2006; van Rooij, Lusardi, & Alessie, 2007; Yoong, 2010) , have better asset accumulation (Hilgert, Hogarth, & Beverly, 2003; Jappelli & Padula, 2011) , and seek better financial service rates (Hastings & Tejeda-Ashton, 2008; Lusardi & Tufano, 2009 ). In terms of the effect of financial knowledge on consumer credit, Disney et al. (2008) reported that the majority of respondents have cited lack of financial literacy as a major cause of over-indebtedness. Conversely, Lusardi, and Mitchell (2009) Furthermore, by using two measurements of financial vulnerability that incorporate current and potential vulnerability, this paper is able to provide a more comprehensive indicator of financial vulnerability that has not been addressed in the existing studies.
Data and Model

Data
The dataset used in this study was obtained from a sur- 
Econometric Model: Ordered Probit
The dependent variable in this study is the level of financial vulnerability. The levels of financial vulnerability are defined as low, moderate, and high. Financial vulnerability is measured based on two indicators, debt-to-income ratio and funds sustainability in the event of income loss. For the debt-to-income ratio, an individual regarded as having a debt-toincome ratio within the recommended ratio of 30% or below will be accorded the value = 0 or 1 otherwise (Michelangeli & Pietrunti, 2014) . Conversely, an individual who has adequate funds within the recommended level of emergency savings of at least three months or more is accorded the value 0 or 1 otherwise (Johnson & Widdows, 1985) . Summing tio of 30% and below but has emergency savings less than three months, the financial vulnerability score of the individual is equal to 1, thus putting the individual at the moderate level of financial vulnerability.
Conversely, if an individual has a debt to income ratio above the recommended 30% and has less than three months' emergency savings funds, the individual's financial vulnerability score is equal to 2. Such an individual is categorized as highly vulnerable given that the individual has failed in both financial vulnerability indicators. Hence, it is clear that the dependent variable is categorical and ordinal with clear ordering. Thus, an ordered probit model is an appropriate statistical model to explain the variations in the levels of financial vulnerability among individuals (McCullaph, 1980; McKelvey & Zavoina, 1975) . In general, the ordered probit is written as follows:
where y* is the latent and continuous measure of financial vulnerability levels coded as 0, 1, or 2; β' is the vector of estimated parameters, and x is the vector of explanatory variables; and ε is the error term Ñ (0,1) ε with cumulative distribution denoted by ( ) Φ • and density function denoted by ( ) • . The observed and coded discrete financial vulnerability level, y, is derived from the model as follows:
where µ 1 and µ 2 are threshold variables in the probit model. The threshold variables are unknown and determine the maximum likelihood estimation procedure for the ordered probit.
Variables
The explanatory variables can be broadly categorized into socio-economic factors, risk tolerance, financial knowledge and financial sophistication.
Gender, age, ethnicity, education, income, number of dependents, and home ownership constitute the socio-economic variables, while financial knowledge includes the objective and subjective financial knowledge assessment of the individuals.
Risk tolerance is measured in accordance with Hanna, Gutter, and Fan (2001) , a study in which a respondent is asked if he will leave a current job that promises a guaranteed income for life for an equally desirable job with a 50-50 chance that it will double his after-tax income or that it will reduce his income by 'x%' . The respondent will be asked this question repeat- 
Results Analysis
The log likelihood value for the model is -785.420, and the likelihood ratio chi-square statistic is 121.96 There are greater differences between the low income and low mid income with the high-income earners.
For example, the probability that low income and low mid income earners have lower financial vulnerability than high income earners decreases by 23.8% and 25.6%, respectively, while the probability that high mid income earners have lower financial vulnerability than high income earners decreases by only 18.4%.
Education helps to reduce financial vulnerability.
The results suggest that having tertiary education increases the probability of having low financial vulnerability and reduces the probability of having moderate and high financial vulnerability compared to an individual without tertiary education. Education has consistently been found to have positive effects on personal financial management (Anderloni et al., 2012; McCarthy, 2011) .
Those aged between 40 to 49 years old were used as the reference group in the analysis on the significance of age on financial vulnerability. There are significant age differences for all age groups. It is found that those below 40 years old (age 18-24 years old, age 25-29 years old and age 30-39 years old) are all more likely to be more financially vulnerable compared than those between 40 to 49 years old. Conversely, those aged between 50 to 60 years old are less likely to be financially vulnerable. The findings appear to reflect the current Malaysian scenario in which there are higher bankruptcy cases reported for those aged 35 years old and below (Carvalho & Hamdan, 2015) . McCarthy (2011) also found that the probability of being in financial distress increases with age to a maximum of the late 30s, after which the age effect decreases rapidly. The finding supports the life cycle hypothesis (Ando & Modigliani, 1963) , in which younger working adults will tend to have lower incomes and may not have accumulated adequate assets that could be converted to liquid funds easily, making them more susceptible to income shock. Holding other factors constant, an individual who has a higher risk tolerance is more likely to be financially vulnerable. The results show that an individual with a high risk tolerance has a reduced probability of having low financial vulnerability of 0.7% but has an increased probability of having high financial vulnerability of 5.2%. In the existing studies on the role of risk aversion in financial decisions, it is found that those with high risk aversion have higher levels of unsecured debt (Brown et al., 2009) , while Guiso and Jappelli (2009) found that those with higher risk aversion are more likely to hold risky assets and demand higher insurance coverage. Conversely, an individual who diversifies his savings portfolio beyond savings deposits is found to reduce the probability of being moderately highly vulnerable financially. Holdings of other financial instruments such as bonds and stocks appears to provide individuals with a better cushion for the availability of funds in times of emergency than those who put their savings in savings deposits only. This finding is consistent with Bhargava and Lown (2006) and Huston and Chang (1997) , who found that households that are willing to take financial risks are more likely to have adequate emergency fund holdings than households that are not willing to take any financial risk.
Conclusion
This paper presents an analysis of the significance 
